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Twist and radial motion: Contrary to the normal human left ventricle which
twists uniformly counterclockwise. the right ventricles of both F and AIO
twisted clockwise in the posterior or inferior walls, counterclockwise in other
walls, and met at a "transition zone" of no twist. Radial shortening was great-
est in the superior wall of both F andAIO pts. Inferior walls of Fpts and septal
walls of AIO pts moved paradoxically in systole.
Conclusion: Marked differences in regional wall motion and strain were
demonstrated in systemic right ventricles. depending upon the presence of
a left ventricle to augment its function. VV seems to play an important role in
affecting the biomechanics of systemic right ventricles. These observations
were markedly different from the normal human left ventricle. These may
lay a foundation for the evaluation of surgical outcome relative to regional
myocardial mechanics and yield a clue to single right ventricle failure.
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Correlation Between the Stress-Velocity Index and
the Mean dP/dt During Isovolumetrlc Contraction, a
New Index of Contractility Well Suited for Patients
with Congenital Heart Disease
Jonathan Rhodes. Gerald R. Marx, Frances Andruskiewicz, Barbara A. Romero,
Yvette B. Dambach. Susan Aylain. Nicholas S. Apostolos. Tufts New England
Medical Center, Boston. MA
The mean dP/dt during isovolumetric contraction (DP/DTic) is a new, non-
invasive index of contractility that has been found to approximate and closely
correlate with invasive measurements of peak dP/dt. It can be estimated
from the equation:
DP/DTic = (Ao diastolic pressure - 10llisovolumetric contraction time
(ICT).
The purpose of this study was to compare assessments of contractility
derived from estimates of DP/DTic with those obtained from measurements
of the stress-velocity index (SVI). an established. load-independent index of
contractility. Standard methods were used to measure the SVI. The ICT (the
time between mitral valve closure and Ao valve opening) was measured from
M-mode echo tracings of the Ao and mitral valves. Ao diastolic pressure was
measured with a BP cuff. 21 patients (pts), aged 1-19 years. with symmetric
LV systolic function, were studied. DP/DTic correlated well with SVI. r = 0.70.
p < 0.001. Furthermore. 7/9 pts with DPIDTic below 800 mmHg/sec had SVI
> 2 standard deviations below normal, whereas 8/B pts with DP/DTic > 1000
mmHg/sec had normal or increased SVI. Conclusion: 1) DP/DTic provides
assessments of contractility that agree well with those provided by SVI. 2)
DP/DTic < BOO mmHg/sec strongly suggests abnormally depressed contrac-
tility. whereas a DP/DTic > 1000 mmHg/sec indicates normal contractility. 3)
DP/DTic is a function only of pressure and time and, in contrast to the SVI.
its measurement and interpretation are not confounded by the abnormalities
of ventricular anatomy. morphology and segmental wall motion commonly
encountered among pts with congenital heart disease. It therefore may be
an ideal non-invasive index of contractility in this subset of patients.
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1762-31 Modified Ultrafiltration Reduces Airway Pressures
and Improves Lung Compliance After Congenital
Heart Surgery
Jon N. Meliones. J. William Gaynor. Barbara G. Wilson. Frank H. Kern. Scott
R. Schulman. Ian R. Shearer. William J. Greeley, Ross M. Ungerleider. Duke
Children's Hospital, Durham. NC
Following surgery for congenital heart disease (CHD) decreased Dynamic
Compliance (DC) (tJ.volume/tJ.pressure) results in increased airway pres-
sures. impaired cardiovascular function and prolonged mechanical ventila-
tion. Modified ultrafiltration (MUF) reduces total body water, promotes hemo-
concentration after separation from cardiopulmonary bypass (CPB). and may
improve cardiorespiratory performance. MUF is accomplished by connect-
ing the arterial cannula in series to a roller pump. an ultrafilter and the venous
cannula. To determine the acute effects of CPB and MUF on respiratory me-
chanics (RM) after surgery for CHD. 18 pts were evaluated.
The control (CTL) group consisted of 7 pts age 1 wk-9 mo and wgt 2.5-7
kg. The 11 successive pts who underwent MUF were aged 1 wk-9 yrs and
wgt 3.5-23.9 kg. Diagnoses of the study group included TOF (3). AVSD (2).
AS (1). cor triatriatum (1), DORV (1), HLHS (1). MS (1) and truncus arteriosus
(1). RM were measured in the OR using a pneumotach and RM monitor. The
peak airway pressure and peak end expiratory pressure were obtained Pre
CPB. Post CPB and Post MUF (20 min post CPB in eTL group) with the tidal
volume held constant. Following 17 ± 2 min of MUF. the HCT increased from
17 ± 1 to 39 ± 3% p = 0.0002.
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Group Pre CPB DC Post CPB DC Post MUF or 20
min post CPB DC
ClL(n ~ 7) 4.B ± 0.8 3.7 ± 0.5' 3.8 ± 0.4'
MUFln=111 11.3 ± 33 8.0 ± 2.2# 10.1 ± 2.3'
, = P< 0.05 vs Ctl Pre CPB. # = P < 0.05. r = p = ns vs MUF Pre CPB
In the CTL group there was a significant reduction in DC after CPB which
persisted 20 min after CPB. However, in the MUF group the reduction in DC
after CPB was reversed by MUF. MUF improves DC. possibly due to a reduc-
tion in lung water. By increasing DC. MUF allows a reduction in airway pres-
sures thereby potentially decreasing the negative impact of elevated airway
pressures on cardiovascular function and improving cardiorespiratory inter-
actions. These acute findings suggest that MUF may improve cardiorespira-
tory function thereby decreasing length of ventilation and length of hospital
stay. Randomized studies are therefore indicated.
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Importance of Microdeletions of Chromosomal
Region 22q11 In the Etiology of Congenital
Conotruncal Malformations: A 2 Year Prospective
Study
Steven A. Webber. Eli Hatchwell, John C.K. Barber. John A. Crolla. Anthony
P. Salmon. Barry R. Keeton. Nick R. Dennis, I. Karen Temple. Southampton General
Hospital & Wessex Regional Genetics I.iJboratory. Salisbury. UK
Microdeletions of 22q1 1 are awell recognised cause of DiGeorge Syndrome,
Velocardiofacial syndrome and familial conotruncal heart disease. We sought
to clarify the importance of 22q 11 microdeletions and other identifiable cy-
togenetic abnormalities in the etiology of conotruncal malformations and to
establish clinical-genetic correlations. From 6/92-8/94 we prospectively stud-
ied 39 consecutive infants presenting to a regional pediatric cardiac centre
with a conotruncal malformation. Diagnoses were: tetralogy (21 ), pulmonary
atresia NSD (8), DORV (3). type B 1M (3), truncus (2). absent pulmonary
valve syndrome (1) and isolated right aortic arch (1). 17 (44%) were consid-
ered dysmorphic by a clinical geneticist. In 5 cases the dysmorphic features
were major. but no firm diagnosis was established on clinical grounds. One
of these patients was shown to have an unbalanced translocation involv-
ing chromosomes 4 & 16. Twelve patients had subtler dysmorphic features.
Nine of these cases were prospectively considered to have phenotypic ap-
pearances consistent with microdeletion of 22qll. In 7/9 the diagnosis was
confirmed using fluorescence in situ hybridisation (FISH); 7 cases were con-
firmed using the cosmid EO and in one case with an equivocal result with
cEO, hemizygosity of the 22q1 1 region was confirmed with use of a sec-
ond cosmid for the TUPLE-1 gene region (cH487). FISH on samples from 19
infants considered free of phenotypic appearances of 22q1 1 microdeletions
were all negative. Amongst the deleted patients. thymic aplasia was demon-
strated at the time of cardiac surgery in 3. In the other 4 deleted patients no
thymic shadow was evident on neonatal CXR. T cell studies were performed
in 5 of the 7 deleted patients & were normal in 3 cases. Serious infection
arose in only 1 patient with 22q 11 deletion but with normal T cell studies.
Transient symptomatic hypocalcemia developed in 2 patients. both deleted
for 22q1 1. We conclude that 22q1 1 microdeletions are clinically recognisable
in early infancy and constitute one of the commonest identifiable genetic
causes of congenital head disease. Thymic aplasia is common in deleted
patients, though serious infections are rare. These observations have impor-
tant implications for transfusion management. long term follow-up and for
genetic counselling.
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'762-51 Late Endothelial Dysfunction Following Kawasaki
Disease
Rami Dhillon, Peter Clarkson, Margot Nash. Ann E. Donald, Amanda J. Powe.
Vas Novelli, Michael J. Dillon. John E. Deanfield. Great Ormond Street Hospital for
ChJ1dren NHS Trust London. UK
Kawasaki disease (KD) is a multi-system vasculitis which often involves the
coronary arteries in the acute stage. Long-term complications such as my-
ocardial infarction and sudden death are recognised. but the incidence and
determinants of vascular damage which may predispose to late events are
unknown.
We used external high resolution ultrasound to study endothelial function
in the systemic arteries of 10 patients. a median of 11 (5-17) years after acute
KD. and in 10 age and sex matched controls. The median age of the patients
was 13 (11-18) years. Only one patient had coronary artery abnormalities
detected during the acute illness and none had current clinical or hema-
tological evidence of acute inflammation. All subjects were normotensive,
non-smokers and on no vasoactive medication. Brachial artery diameter was
measured at rest. in response to reactive hyperemia (RH) (With flow increase
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Conclusions: Significant differences in baseline LV function were observed
between groups. Graded increases in SW occurred with dobutamine in-
otropic modulation in both groups, although the responses were significantly
attenuated in CHF pts (p < 0.05). This noninvasive method may be useful to
assess LV contractile reserve in chronic CHF pts.
John Gorcsan III, William E. Katz, Christine Mahler, William A. Mandarino, Robert
L. Kormos, Srinivas Murali. University ofPittsburgh, Pittsburgh, PA
To determine LV contractile reserve in pts with chronic severe heart failure
(CHF), automated estimates of LV volume and noninvasive arterial pressure
were used to generate on-line pressure-volume loops. Seven CHF pts, (aged
45 ± 101 with mean LVEF 21 ± 6% and 10 normal subjects, (aged 32 ± 3
yrs) with LVEF 56 ± 5% were studied at baseline and during graded dobu-
tamine infusion at 5.7.5 and 10 /Lg/kg/min. LVvolume (4-chamberview Simp-
son's rule) by echo automated border detection and noninvasive arterial pres-
sure using a finger cuff photoplethysmograph were used to construct arterial
pressure - LV volume loops. Stroke work (SWI. fpressure d volume, was
estimated with an assumed LV diastolic pressure of 20 mmHg for CHF pts
and 10 mmHg for controls. Examples and mean ± SD SW are shown.
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Attenuated Contractile Reserve in Chronic Severe
Heart Failure: Evaluation by Automated Noninvasive
Pressure-Volume Relations and Dobutamlne
Echocardlography
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cESS in 100% of patients (lower panel). Thus, (1) use of cESS-shortening re-
lations improves the ability to identify patients with depressed LV function;
(2) use of midFS or eFS are equivalent in DCM with LV dilatation and wall
thinning.
1763-31 Low Dose Dobutamlne Echo Doppler Predicts
Maximal Oxygen Uptake in Severe Chronic
Congestive Heart Failure
Charles E. Olson, Thomas R. Porter, Feng Xie, Maria-Teresa P. Olivari. University of
Nebraska Medical Center; Omaha, Nebraska
Maximal oxygen uptake (MVOz) during exercise is an important prognostic
factor in severe heart failure (HF). but often these patients cannot exercise.
Since Doppler echo measurements of left ventricular outflow (LVO) correlate
closely with invasively determined cardiac output (CO), we hypothesized that
these measurements during exercise-mimicing pharmacologic stress with
dobutamine (D) may be an accurate method of indirectly assessing MVOz in
patients with chronic heart failure. To test this hypothesis, we administered
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leading to endothelium-dependent dilation) and after sublingual nitroglycerin
(GTN, an endothelium-independent dilator).
Vessel size, baseline flow, degree of RH (Doppler estimated) and total
cholesterol were similar in both groups. Flow mediated dilation was impaired
in the KD patients (5 ± 1% versus controls 11 ± 1%, p < 0.0005). In contrast,
GTN caused dilation in all subjects (KD patients 25 ± 4% versus controls 23
± 2%, P = NS).
Thus, KD patients have abnormal endothelial function which is present in
the systemic arteries late after the acute disease in the absence of coronary
artery abnormalities. This may be an important factor in the genesis of late
vascular complications.
Annamaria Municino, Giovanni de Simone, Mary J. Roman, Robert J. Cody, Richard
B. Devereux. Cornell Medical Center. New York, NY
Echocardiographic stress endocardial shortening relations provide estimates
of LV contractility that do not uniformly detect myocardial dysfunction in di-
lated cardiomyopathy (DCM). Recently it has become apparent that midwall
(mid) fractional shortening and circumferential (c) end-systolic stress (ESS)
provide the most appropriate paired afterload and function measures. Both
meridional (m) and cESS were related to both endocardial (e) FS and midFS
in 42 patients with DCM (98% dead during follow-up; eFS = 4% in the sur-
vivor) and in 140 normals. Eight patients (19%) fell into the 95% confidence
interval of the normal relation of eFS to mESS (top panel). 14% had appar-
ently normal midFS-mESS relations but midFS was depressed in relation to
1762-61 Cerebral Oxygenation During Paediatric Cardiac
Surgery: Identification of Vulnerable Periods by Near
Infrared Spectroscopy
Piers E.F. Daubeney, Sally Pilkington, David Smith, Robert K. Lamb, James
L. Monro, Steven A. Livesey, Victor T. Tsang, Steven A. Webber. Wessex
Cardiothoracic Centre, Southampton General Hospital, Southampton UK
Maintenance of cerebral oxygenation is vital in paediatric cardiac surgery.
Near infrared spectroscopy (NIRS) can measure regional cerebral oxygena-
tion (rS02). As the cerebral microvasculature is predominantly venous by
volume, changes in rS02 should reflect changes in jugular bulb oxygen satu-
rations (Sj02). We investigated the role of NIRS (Invos 3100, Somanetics Inc)
in 19 children (median age 1.2 years, range 2 weeks-9.7 years) undergoing
cardiac surgery (17 with cardiopulmonary bypass, 8 with circulatory arrest).
For all patients combined, simple linear regression confirmed a strong rela-
tionship between rS02 &Sj02: rS02 = 0.69Sj02 + 23, r = 0.71, P < 0.0001.
For individual patients the correlations were closer with a median r = 0.91
(range 0.68-0.96).
Prebypass 10/18 patients had a fall in rS02 ~ 15% points for a minimum
of 3 minutes. In 5 patients rS02 reached <35%. The causes for cerebral de-
saturation were 1) anaesthetic induced cyanotic spells or cardiac depression
in the setting of pre-existing cardiac failure and 2) handling and dissection
around the heart prior to and going onto bypass. Bypass universally raised the
rS02 by a mean 18% points to a mean maximum of 75%. Circulatory arrest
at <200 (11 episodes, mean arrest time 45 minutes, range 23-61) caused the
rS02 to fall by a mean 0.25%/min. Rate of fall in rS02 in 3 patients arrested at
>200 was 6-11 x higher (1.5-2.7%/min). Rate of decay was correlated with
the temperature at onset of arrest (r = 0.84, P = 0.0002). The mean rS02 at
the end of arrest was 66 range 3D-88). Reperfusion following arrest caused
an initial mean rise in rS02 of 11 % (range 2-23) and with rewarming a mean
fall of 15% (range 1-30). Rewarming in patients not arrested resulted in a
mean fall in rS02 of 12% (range 2-44). Discontinuation of bypass was as-
sociated with a further precipitous fall in rS02 in 5 patients. Postbypass 3
patients had rS02 <50%.
The study shows rS02 correlates well with Sj02 particularly in individual
patients. Prebypass and early postbypass appear to be vulnerable periods
for maintenance of cerebral oxygenation. NIRS is a promising tool for moni-
toring cerebral 02 supply/demand relationships in paediatric cardiac surgery,
especially during circulatory arrest when no other monitoring modalities are
available.
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